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1 
My invention relates broadly 
vices and more particularly fo an improved means 
for illuminating the dials and scales of indi- 
cating instruments. 
A purpose of my invention is fo îlluminate an 
indicating ins[rument by luminescent material 
placed in or on openings deflning the indica- 
tions, while activating the luminescent mte- 
rial by transmitted invisible radiatfons passing 
through the luminescent material. 
A further purpose is fo tender the indications 
on a scientiflc, engineering, industrial, automo- 
rive, nautical or aircraft instrument luminous by 
black light transmitted thPough ttie linear indiCa- 
tions from the side oppositWthe observer. 
Further purposes appear in the specification 
and the claims. 
In the drawings I havé chosen fo illustrate a 
few only of the possible embodiments in which 
my invention may appear, choosing the forms 
Shown from the standpoint of convenience in 
ïllustration, satisfactory operation and ready ex- 
empliflcation of the principles involved. 
Figure 1 is a fragmentary perspective of a 
ship's binnacle to which the invention has been 
applied. 
Figure 2 is a fragmentary central vertical sec- 
tion of the invention applied fo another type of 
compass. 
Figure 3 is a front elevation sh0wing the inven- 
tion pplied to a thermometer. 
Figure 3 a is a froht elevation of a variation of 
Figure 3. 
Figure 4 is a section of Figure 3 on the line 
Figure 5 is a section taken on the line 
Figure 6, showing the invention pplied 4o a 
speedometer or the like. 
Figure 6 is a front elevation of the structure 
of Figure 5. 
Figures 7, 7% 7 b -and 7c are -fragmentary sec- 
tions through various types of indications, show- 
ing the invention applied in various-specific forms 
o luminescent filling. 
Like numerals refer to like parts throughout. 
Describing in illustration but hot in limita- 
tion and referring to the drawings: 
The invention is intended-primarily for use 
with instruments which require dependble-and 
accurate reading mder all conditions and is 
especially useful in circumstances where it is de- 
sired to tender the readings of an instrument 
avaflable for only limited areas and rimes. 
One of the chier purposes of an indicating in- 
trumCt is to ,provide means by which the oh- 
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server can easily, and t all rimes, view the in- 
strument markings, t bave observed that present 
-methods for achieving this purposé are often 
inadequate, thus leadïng to cumbefs0me lihting 
5 arrangements, poor visibility of instrument mark- 
ings and consequently an inefficient degee of 
instrument illumination, all of which i'esults in 
inconvenience and discomfort on the part of the 
observer. 
1 My invention overcomes these present inade- 
quacies by providing means by which instrument 
markings may be rendered ltunin0us through 
lighting, or activation, suitably by invisible radi- 
ation from the side opposite the observer, thus 
15 removing from his field of vision all glare, re- 
fiection, halation or othervisé eXcess illumina- 
tion which bas heretof6re been one major Cause 
of inconvenience and discomfort. 
In my inventiOn, luminous marlings of any 
20 type of suitable material are developed as per- 
forated linear perforations or holes flllèd or c0v- 
ered with a suitable light-transmitting sub- 
stance embodying a suflicient prbporti0n 
luminescent material to produce visible light 
e.5 rays when activated by so-called "blaCk light." 
It is evident that by using the technique of 
perforated lines to oroduce markings, various 
types of scales, calibrations, tàbulàti0ns, Charts, 
drawings and designs can be easily employed. I 
30 bave round that these can be produced in a wide 
variety of materials by various means such as 
punching, die cutting, perforatiiag by means of 
electrically operated devices, .or by flame-Cutting, 
or etching with suitable chemical reagents, i 
35 have round, further, that such open marMngs can 
be satisfactorily filled with a variety of substances 
which are mixed' with, impregnated-wïth, or 
coated with an inherently luminescent mCeriaL 
as later explained. Such substances includWvari- 
40 ous types of gelatin and-plastic films, natural 
and synthetic resins ànd l£cquers, proceSsed wax 
compounds, finely divided silica or miheral ma- 
terials suspended in a CleC vehicle, Cd others 
depending upon the type of material rb be per- 
45 forated and the ultimate design result desired. 
In filling the perforations with some such suït- 
able substance as noted ab0ve, it is evident that 
the film thus formed in he :perforted voïds may, 
in itself, beof phosphorescent charater, thus 
50 quiring activation by a comparatively weak 
source of artiflcial "white light" which W0uld 
necessarily need tobe screened or. fileréd to re- 
gain only the transmission of the ultraviolet 
comportent. 
55 In accordance with my invention I provide 
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lighting arrangements such that glare, exces- 
sive glow or light beams, undue reflection and 
substantial halation (all oï which are annoying 
and discomforting fo the observer) are practi- 
cally eliminated. I bave achieved this object 
through the use of transmitted, rather than 
reflected, light. Thus, I direct light through 
the pefforated markings from a position that 
is opposlte to the observer with respect to the 
perforated material. 
I have round that in the majority of instances, 
ït is desirable to activate the ubstance with 
which perforations are fllled by the ultraviolet 
band of the white light spectrum, or so-called 
"black light." Although some of the materials 
which can be nsed are rendered luminous by 
whole "white light" or by the infrared band of 
such light, if is an essential object of my inven- 
tion fo eliminate visual annoyances caused by 
use of white light. As to the use of the infrared 
band, it is ordinarily too hot fo be desirable in 
such application; and, in many instances would 
prove dangerous .and damaging fo the instru- 
ment, the markings of which were to be fllumi- 
nated. 
My invention may be applied in two ways, 
namely, as photoluminescence, which is produced 
by the absorption of light and to which the terres 
fluorescence (applied to a substance which does 
hOt emit visible rays after excitation ceases) and 
phosphorescence (applied to a substance which 
does emit visible rays after excitation ceases) 
are generally applied, and electroluminescence, 
which is produced by the impacts of electrically 
charged particles, such as electrons or ions like 
alpha rays or canal rays. In ortier to excite 
photoluminescence, light must be absorbed. 
Since light is absorbed and re-emitted and since 
no more energy can be emitted by the individual 
molecule than if has absorbed, luminescence can 
have no greater frequency or shorter wave length 
than the exciting light. The light emitted may 
be of smaller frequency or greater wave length 
if the total amount of absorbed energy is hot 
given out in the emission process. For example, 
a substance perfectly transparent fo visible light 
can never be excited to luminescence under the 
action of visible light. If can, however, emit vis- 
ible fluorescence when excited by ultraviolet 
radiation which it can absorb. 
In general, any photoluminescent substance 
has an absorption banal in the spectral region 
immediately adjoining the short-wave limit of 
the luminescent band and even somewhat over- 
lapping it. Hence, red fluorescence is excited 
by orange light, yellow by green, green by blue, 
and violet by ultraviolet. Infra red fluorescence 
can be excited by red light. With very few ex- 
ceptions, the saine fiuorescence that is excited 
by light absorption in the long wave length band 
can also be excited by light absorption of shorter 
wave lengths. Therefore, if is possible to use as 
a source of light for my invention, an incandes- 
cent electric bulb, a fluorescent electric tube or 
any suitable source of light or other radiation 
containing the proper activating rays. 
To produce the ultraviolet comportent, I use 
various means, including a gas-filled bulb 
screens, fllters or shades. Thus if is possible .to 
achieve one of the chier objects of my invention 
by using as a basic source of light an incendes- 
cent electric bulb, a fluorescent electric tube, a 
gas-fllled bulb or tube activated by electricity, an 
off or tallow light source, or even sunlight. 
In view of the foregoing general description, if 
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is evident that my invention can be ruade di- 
rectly applicable to indicating instruments. If is 
equally applicable fo simflar types of instrumen¢a 
in such flelds as electrical and mechanical power 
5 generation. 
While certain novel features oï the invention 
are disclosed herein with considerable detail 
with respect to certain particular forms of the 
invention, if is hot desired to be limited fo such 
lo details sinEe many changes and modifications 
may well be ruade without departure from the 
spirit of the invention in ifs broadest aspect. 
Referring now to Figure 1, the compass proper 
ll] is mounted in the ordinary manner on gimbals 
]5 I I and 12 in ortier that the compass card 13 may 
be level ai all rimes. A protecting cap 14 having 
a window 15 prevent water from reaching the 
compass itself. The position of the observer ai 
the window is indicated by the arrow 15'. The 
ri0 base 16 is ruade of a transparent or translucent 
material (such as glass or plastic chosen with re- 
spect fo the activating radiation) and has 
mounted directiy beneath if an electric light 17 
operatd by switch 16 and having a current 
*. source 19. The cardinal points of the compass 
20 are formed from perforations in the compass 
card 13 and fllled with a transparent putty or 
plastic material having a photoluminescent sub- 
stance. Likewise, the card may be simflarly 
30 treated with respect fo any number of the other 
point such as 21. Numerals, where convenient, 
may also be perforated and fllled with the saine 
material. Light source 17 may be of any suit- 
able type fo produce the ultraviolet rays needed 
3. fo activate the particular material which fllls 
the perforations in the card. If is possible fo 
employ a special tYpe of gas fllled bulb which in- 
herently excludes any but the ultraviolet rays. 
Figure 2 illustrates a somewhat modifled form 
40 of an illuminated compass in that the card 22 
bas vertical sides 23 and vertical perforations 24 
which indicate the point of the compass. Card 
22 rests on pivot 25 and is contained in a box 
having a transparent top and sldes 26 and 27 
.15 respectively. Electric light sources 28 is mount- 
ed fo one side of the compass so that rays will 
pass through the transparent sides of the com- 
pass and impinge upon photoluminescent mate- 
rial in perforations 24. When observed through 
50 the top 26 of the compass case, no light will be 
visible except the luminescent graduations on 
compass card 23. It is possible fo employ a spe- 
cial type of gas-filled bulb which inherently ex- 
cludes passage of any but the ultraviolet rays. 
55 However, it is also possible fo utilize one of 
the more nsual sources of incandescent or fluo- 
rescent light and, by using a suitable screen, or 
filter 29, exclude all but the ultraviolet rays. 
It will be seen that such an application of my 
6o invention to nautical instrument greatly im- 
proves the visibility of markings which, in them- 
selves,, are the sole object of attention on the 
observer's part. Use of ultraviolet, or so-called 
"black-light," produces illumination in the mark- 
65 ings alone; and, because of it inherent invisi- 
bility as a light source, eliminates the glare, ex- 
cessive glow Or beams, reflections, halations 'and 
"light spillage" that are the usual annoying char- 
acteristics when ordinary white light is used 
70 (either above or below the compass card) fo 
tender the card markings visible to an observer. 
Figures 3 and 4 show another application of 
the invention as related to its use in a wide va- 
riety of pressure or temperature gauges, meters 
75 or indicators. 
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For simpliciy :0ï illustration and explanation, 
Figures 3 nd 4 .show a .simple .thermometer, in 
'which the case :30 is perforated with stenciled 
markings 3! which may be graduations of tem- 
peratures, pressure or vcuum. These markings 
are filled or covered with suitable matërial 
herently luminescent in character and permit- 
tingpassage 6f ultraviolet lightrays froma lamp 
.32 behindoEhern. 
Transparent:tube 33 contains'acotumn of ex- 
pansible liquid $4 and corresponds .fo the 'ordi- 
nary-indicating element of a thermometer. Tube 
33 is coated in front Of the scale :ai 3' 'v«itha 
sUiabte type :Of luminescent material, suitably 
a coating s later :descfibed in c6nnection with 
Figure ïc. Fluid 34, such as mercury, is .opaque 
fo the particular rays Used in lamp :32, desirably 
'plOVidel with 'aSuitable screen 35, passing only 
ultraviolet so that when the flüid.34 rises in tube 
33, the rays from bulb 32 are pevented from 
reaching the coacting of luminescent material on 
the ïront oï tube 33. If will be apparent then 
that in operation only the graduations and the 
unfllted portion of the tube will be luminescent. 
Case 30 is conveniently slotted ai 36 fo permit 
rays to emerge upon tube 33 from bulb 
The sectional view (Figure 4) shows a light 
source 32 mounted on a suitabte bracket 3. If 
may be of either-an-incndescent or fluorescent 
type and may be supptied with current îrom a 
building circuit or .from batterieS 38 furnished as 
a .part of the instrument. To direct the rays 
pr0perly, it may be desirabte to furnish the light 
with a refiector 39 and fo screen Out alt light rays 
exCept the ultraviolet, or so-calted "btack-light," 
c0mponent, by means of a titrer 3 unless the tamp 
is the type that.inherentty produced only ultra- 
vioIet light. The instrument can be fitted with 
a switch .40 to control the tight source. 
In some'cases as shown in Figure 3 a the indica- 
tions 3! may be ruade as shown in Figure 3, but 
the luminescent materiat33' may be omitted from 
the transparent tiquid tube 33, and luminescent 
material may. be üsed ai 34' in the liquid, while 
the liquld itself will transmit the activating radia- 
tion from the source 32 behind the tube and in 
a direct radiation-transmitting path fo the tube. 
To accomplish this purpose the tiquid 3' may 
consist of a luminescent material such as fluo- 
rescein or eosine in a saitable solvent such as 
ether (fluorescein) or atcohol (eosine). 
If is evident from this illustration that the same 
application can be ruade fo indicating instru- 
ments having bar or needle indicators in place 
of the tube shown. 
Such an application of my invention fo the gen- 
eral fleld oï temperature, pressure, and tank 
capacity gauges or meters greatly improves the 
visibility of markings, which, in themselves, are 
the sole object of attention on the part of the 
observer. In addition, use of ultraviolet tight 
produces illumination in the markings and indica- 
tors alone, thus eliminating the glare, excessive 
glow or beams, reflections and tight spittage that 
are the usual annoying characteristics when ordi- 
nary white light is used fo iltuminate instruments 
of this general type. 
Figures 5 and 6 show another application of the 
invention as related fo ifs use in a wide variety 
oï indicators, such as speelometers, tachometers, 
electrical energy indicators, radio tuning diats, 
and the like. 
For simplicity of illustration oï this fleld of 
application, Figure 5 shows a type o£ speedom- 
eter in which the case 4! may be set in a watl 
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 or'panel 42.tre produce a so-ealled flush installa- 
"tion. This .case may, of course, :be öï any cön- 
renient size .or shape and 'my desirabty be pro- 
tected with a transparent cover 43. 
5 In Figure 5 the .instrument may'be of any of the 
usual typesembodying a mechanism 4 aetuat- 
ing an indicating lever or hand 4. The indicat- 
ing dial 45 is in this illustration circuiar in shpe, 
but if is obvious that such an indicating elëmen 
10 can be öf any other convenient orm. The dia! 
or band 45 is perforated with stencited mark- 
ings 4? which may be graduations oï peed, 
revòlutions per çminute, wave idngths, ec. Thee 
re filted or covered with suitbïe materiat in 
15 herentty luminescent in character, an2 permit- 
ringpassage oï ultravioletlight ray r0m a lamp 
48 :behind them. 
If will be seen thït 'as th-e öïoaque indicator 
revolves or otherwise moVës, it eovers the lumi- 
20 nscent graduations 'on the Scate so that an ob- 
.erver is edity able to determine the position of 
nCdÂe 45. 
The seetional view of the fiIustrati0n shows 
iight.ouree 5 @hich may ben ny convenen 
25 location Uithin the case. " If empt0ys a suitablc 
mounting '49 and, i required, a refleetor  fo 
direct the rays eVenly hrough the perforations 
4? on the inïliating dial . 
The ligh ouree .may be either in incndescen 
3o or a fluorescent type, in Which case a creen . 
may-be required to filter ou alt tigh rays excep 
the ultraviolet comportent. Howevm: if muy be 
more desirabte to usethe tpe oï light urce 
-sential'ty designed 0 pr0duce 'or emft only ;he 
35 ultraviolet componerït, in which case the ïee 
ïor the seeen '5i is etiïnïflated. 
Itis evident from this ilIustration ha the 
same application can be made to indicgtfi]g 
struments or generally similar ïunction having 
0 widely varying shapes from that shown in Figure 
5 and with pointers-similar fo needle  which 
could be moving strips, either revolving or s]id- 
ing opaque sereens, or other suitable raeans fo 
produce the desired indications. 
45 The application of the luminescent muterial af 
the indicationsis shown in Figures 7, ïa, ï, and 
In Figure ï I show a perforation 62 having walls 
3 and filled at 54 with a solid solution of lumines- 
cent materiat, such as diphenyl, triphenyl 
50 methane, xanthene or acridine dye dissolved in 
solid gelatine. Other sultabte media are cellu- 
loid, cellulose acetate, cellulose nitrate, ehyt or 
methyl cellulose, methyt methaerylate contain- 
ing suitable dyes which luminesce. 
55 In Figure ïa I show perforation 52 filled af 
54' with gtass containing uranium oxide or with 
zinc borate glass containing about 2% of man- 
ganese sali. These gtasses luminesce. 
In Figure 7  the pmoEoration 52 is fltted at 5 
60 with a suitable medium such as methyl meth- 
acrylate, cellulose acetate, cellulose acetate bu- 
tyrate, ethyl cellulose, urea-formatdehyde, cet- 
luloid or gelatine containing finely divided dis- 
persed partictes of a luminescent material such 
65 as zinc, cadmium, strontium or calcium sulphide; 
manganese silicate; calcium, cadmium or mag- 
nesium tungstate; catcimn motybdate; zinc, beryl- 
lium or cadmium silicate (with a small amount 
of impurity such as manganese sait or arsenic 
70 oxide) ; cadmium or zinc borate; cadmium phos- 
phate, wiltemite or scheelite. 
Figure 7 shows a sultable medium 5S such as 
one of the plastic materiats mentioned above in 
connection with Figure 7 coated at 543 on the 
7 side toward the observer with one of the tumines- 
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cent materials mentioned in connection with Fig- 
ure i b in a vehicle such as alkyd resin or alkyd 
resin modifled drying off, nitrocellulose lacquer 
or phenolic lacquer. 
In rare cases if may be desirable fo make the 
card or dial or other material in which the per- 
forations are formed out of plastic or other mate- 
rial transmitting ultraviolet light, in which case 
the luminescent material may be applied as lines 
or symbols with or without perforations, the 
ultraviolet light causing luminescence only af 
the locations of the luminescent material. 
In any such installation the intensity of the 
ultraviolet light must not be great enough fo 
harm the eyes. 
Such an application of my invention fo the 
general field of indicators for speed, revolution 
counters, wave ]ength meters, etc., substantially 
improves the visibility of the markings, which 
in themselves are the sole object of attention 
on the part of the observer. In addition, use of 
ultraviolet light produces illumination in the 
markings and indicators alone, thus eliminating 
the glare, excessive glow or beams, reflection 
and light spillage, which are the usua] annoying 
characteristics when ordinary white ]ight is used 
fo flluminate instruments of this genera] type. 
In view of my invention and disclosure varia- 
tions and modifications to meet individual whim 
or particular need will doubtless become evident 
fo others skflled in the art, to obtain all or part 
of the beneflts of my invention without copying 
the structure shown, and I, therefore, claim 
such insofar as they fall within the reasonable 
spirii and SCOle of my claims. 
Having thus described my invention what I 
claim as new and desire fo secure by Letters 
Patent is: 
1. In a compass, a compass card having per- 
forations conforming fo the compass indications, 
luminescent material capable of transmitting 
activating radiations disposed over the perfora- 
tions, and a source of activating radiation in the 
compass behind the compass card with respect 

to the observer and capable of transmitting acti- 
vating radiations fo the luminescent material 
through the perforations to make it luminous 
in the view of the observer the compass card 
5 excluding direct activating radiation from the 
observer. 
2. A binnacle compass comprising a compass 
card having perforations in conformity to the 
compass indications, luminescent material ca- 
l0 pable of transmitting ultraviolet light arranged 
in the perforations, a base for the compass ca- 
Pable of transmitting ultraviolet light and a 
source of ultraviolet light as part of the compass 
below the base and transmitting such light 
15 through the base and into the perforations on 
the side away from the observer to render the 
perforations luminescent in the view of the ob- 
server the compass card excluding ultraviolet 
light from the observer. 
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